Aquaculture produces more than 50% of fish for human consumption and, in spite of major improvements since the adoption of injectable vaccines in the 1990s, bacterial diseases still account for considerable losses, particularly in tropical and warm temperate species. Streptococcosis, caused predominantly by Streptococcus iniae and S. agalactiae, manifests as a generalised septicaemia and meningitis followed by rapid mortality. Vaccination against streptococcal infections is difficult as a result of multiple, poorly defined serotypes and consequent vaccine escape (reinfection of previously vaccinated animals). However, genomics applied to reverse vaccinology is providing novel insights into diversity among these aquatic pathogens and is identifying cross-serotype targets that may be exploited for new generation streptococcal vaccines for aquaculture.
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Aquaculture reached a significant milestone in 2013 as global production for food use overtook beef production for the first time and now accounts for more than 50% of the global seafood supply Aquaculture has wrestled with social license throughout its rapid growth in developed economies, including Australia, through the 1980s and 90s 2, 3 . Objections have been raised around environmental issues such as eutrophication of marine sediments, escape of domesticated fish into wild stocks and pressure on wild fisheries for fishmeal for aquaculture diets. Disease transmission between farmed and wild stock and high antibiotic use for controlling bacterial infections in farmed fish have also attracted attention. based on analysis of the first available genome sequences 21 , but these have not been uniformly effective [22] [23] [24] . With the falling cost of whole genome sequencing, using informatics to identify surface associated and secreted proteins that are conserved across different capsular serotypes has become a fast and cost-effective route to new experimental vaccines that may be cross-protective across multiple serotypes.
Streptococcus agalactiae is a Lancefield group B Streptococcus
(GBS). Most fish-pathogenic isolates fall into either (multilocus sequence type) ST260 or ST261 with capsular serotypes Ia and Ib.
There have also been reports of fish disease caused by the broad host range ST7 but these have been associated with environmental contamination from terrestrial sources 25, 26 . The 'true' fish pathogens are quite distinct from their terrestrial con-specifics, with substantially reduced genomes, depleted virulence factor repertoire and reduction of carbohydrate metabolic pathway genes 26 . Indeed, fish pathogenic GBS was classified as a separate species, S. 'difficilis', until these isolates were later assigned to the species S. agalactiae based on whole cell protein analysis in the late 1990s 27 and confirmed by DNA : DNA hybridisation in 2005 28 . Infection and mortality caused by GBS is one of the most significant issues facing tilapia culture globally. Injectable vaccines are effective but typespecific 29 . Once again the potential for exploiting the falling costs of whole genome sequencing for design of cross-serotype protective ) and corrected for ascertainment bias 20 . Green arrows indicate strains used to vaccinate the fish on the different farms whilst red arrows indicate strains subsequently isolated from vaccinated fish in which disease had reoccurred. The capsular serotype, defined in most of these cases by mutations in cpsG, which controls glucose : galactose ratio in the surface polysaccharide, is indicated by blue circles. The extended branch length supporting the cps defective isolates (white circles) from vaccinated fish in NSW and SA is indicative of a much faster nucleotide substitution rate in these strains and evidence that they are likely mutators. This is supported in (B), which shows experimentally determined mutation rates for these isolates (red) and other isolates from the same farm (blue). Taken together this is supportive of adaptation by both standing and de novo variation with a role for mutators in the latter. 
